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Synopsis
In a short-term study, adrenaline-induced lipolysis was less in adrenalectomized rats than in controls, though the cyclic AMP accumulation was not different. In adrenalectomized rats treated with corticosterone, lipase activity was as low as in untreated adrenalectomized rats, although adrenaline-induced lipolysis was not reduced. In a long-term study, no reduction in adrenaline-induced lipolysis or cyclic AMP accumulation was observed in adrenalectomized rats.
The mechanism of the effect of adrenalectomy on adrenaline-induced lipolysis is discussed on the basis of these results.
The mechanism of adrenaline-induced lipolysis was reported to be closely related to cyclic AMP (Rizack, 1961 (Rizack, , 1964 Butcher et al., 1966; Tsai et al., 1970) . It was also found that glucocorticoids were required for the normal lipolytic response to adrenaline or ACTH (Jeanrenaud and Renold, 1960; Allen and Beck, 1972; Exton et al., 1972) . Various sites have been suggested for the biochemical lesions induced by adrenalectomy. Schonhofer et al.(1966) reported that the lesion was at or before the activation of adenyl cyclase ; Corbin and Park (1969) found evidence of tissue insensitivity, and impaired accumulation of cyclic AMP in response to adenyl cyclase activating hormones; it was also reported that phosphodiesterase activity was increased by adrenalectomy (Schonhofer et al., 1972) . On the other hand, the mechanism of adrenaline-induced lipolysis other than the cyclic AMP theory was recently reported by Okuda et al.(1974) and Saito et al.(1974 a and b) . The present studies were carried out to investigate the mechanism of the reduction of adrenaline-induced lipolysis in adrenalectomized rats. The plasma corticosterone level was remarkably decreased in adrenalectomized rats, but it increased slightly on administration of corticosterone as shown in Table  1 . These results indicate that the adrenals were removed completely and that administration of corticosterone was effective. In adrenalectomized rats the weight and protein concentration of the adipose tissue remained unchanged in the short-term study but decreased greatly in the long-term study. The weight of the adipose tissue in adrenalectomized rats was slightly restored by administration of cortisterone and the protein concentration of the adipose tissue recovered completely to the level of controls in the long-term study. Triglyceride concentration in fat cells was not significantly different in each group in the short-term study (Table 1) .
Adrenaline-induced lipolysis and cyclic AMP accumulation in fat cells in shortterm studies Adrenaline-induced lipolysis was considerably reduced in adrenalectomized rats and remarkably increased in adrenalectomized rats administered with corticosterone. On the other hand, no significant difference was observed in adrenaline-induced cyclic AMP accumulation in controls and adrenalectomized rats. But cyclic AMP accumulation was slightly apt to be decreased in adrenalectomized rats administered with corticosterone than adrenalectomized ones (Fig. 1) . DBcAMP-induced lipolysis was reduced in adrenalectomized rats, and was restored to the same level as that in the controls by administration of corticosterone (Fig. 2) .
Adrenaline-induced lipase activity in shortterm studies
The reductions of adrenaline-induced lipolysis and lipase activity were obsered concomitantly in adrenalectomized rats. But lipase activity in adrenalectomized rats administered with corticosterone was as low as in untreated adrenalectomized ones (Fig. 3) .
Adrenaline-induced lipolysis, cyclic AMP accumulation and lipase activity in longterm studies
Neither reduction of adrenaline-induced lipolysis nor cyclic AMP accumulation was observed in adrenalectomized rats (Fig. 4) . No reduction of DBcAMP-induced lipolysis by adrenalectomy was observed (Fig. 5) . Adrenaline-induced lipase activities were also similar in the four experimental conditions (Fig. 6 ).
Discussion
The mechanism of adrenaline-induced lipolysis has been explained in terms of the cyclic AMP theory, in which cyclic AMP plays a regulatory role (Rizack, 1964; Butcher et al., 1966; Tsai et al., 1970) . According to this theory, adrenaline stimulates adenyl cyclase in fat cell membranes and increases the level of cyclic AMP. The increased cyclic AMP then stimulates protein kinase activity, which, in turn, activates the hormone-sensitive lipase (Huttunen et al., 1970) . If this is true, the reduction of adrenaline-induced lipolysis in adrenalectomized rats may be due to the change in the process beyond cyclic AMP production because cyclic AMP accumulation was not decreased in adrenalectomized rats (Fig. 1) . Furthermore, the greater increase in adrenaline-induced lipolysis in adrenalectomized rats administered with corticosterone than in adrenalectomized ones may be due to the change in the process beyond cyclic AMP production be- cause cyclic AMP accumulation was slightly more decreased in adrenalectomized rats administered with corticosterone than in adrenalectomized ones (Fig. 1) . The reduction of DBcAMP-induced lipolysis in adrenalectomized rats and restoration by administration of corticosterone also suggest that the reduction of lipolysis by adrenalectomy is due to the change in the process beyond cyclic AMP production. Therefore, we then examined the correlation between lipase activity and lipolysis.
Lipase activity in adrenalectomized rats administered with corticosterone was as low as in untreated adrenalectomized rats, although adrenaline-induced lipolysis was not reduced in adrenalectomized rats administered with corticosterone (Fig. 3) . These results suggest that adrenaline-induced lipolysis might be explained by some mechanism other than the cyclic AMP theory.
Recently, it was reported that the stimulation of lipolysis in fat cells is not mediated by activation of lipase activity but by initiation of the reaction between lipase and triglycerides: lipid micelles were prepared from adipose tissue (Okuda et al., 1974) and adrenaline-induced lipolysis was observed without activation of protein kinaes in the lipid micelles (Saito et al ., 1974 b) . Furthemore, it was suggested that phospholipid might play a crucial role in adrenaline-induced lipolysis (Saito et al ., 1974 a) . Therefore, it seems possible that the metabolism of phospholipid , which is the essential factor for the effect of adrenaline, might be changed by adrenalectomy.
In long-term studies, neither reduction of adrenaline-induced lipolysis and cyclic AMP accumulation in adrenalectomized rats, nor reduction of DBcAMP-induced lipolysis by adrenalectomy were observed (Figs. 4, 5) . These results suggest that in the long-term studies some factors appear to restore the reduced lipolysis observed in the short-term studies.
According to the cyclic AMP theory, these results suggest, therefore, that there are factors in the process beyond cyclic AMP production which restore adrenaline-induced lipolysis. Adrenalineinduced lipase activity was not changed in four experiments in long-term studies (Fig.  6) . These results suggest that some factors that restore adrenaline-induced lipolysis, such as factors to elicit the reaction between lipase and triglyceride, might appear within 28days after adrenalectomy.
Further experiments are now in progress on the mechanism of the reduction of adrenaline-induced lipolysis after adrenalectomy.
